Introduction: Sex determination is a significant criterion in identification, and when all bones of the diseased skeleton are present, sex determination becomes slightly easy. Craniometric features can be used to aid in identifying an individual from a skull found detached from its skeleton. Foramen magnum (FM) dimensions tend to stabilize after the second decade of life and the reconstructed computed tomography (CT) images can provide reliable measurement of these dimensions.
INTRODUCTION
Skeletal identification in decomposing human residues is one of the most difficult challenges in forensic medicine. Determination of sex is also crucially significant in the identification. If virtually complete skeleton exists, sex estimation is not challenging. After pelvis, the skull is the most easily sexed portion of the skeleton, but the determination of the sex from the skull is not reliable until well after puberty. Craniometric features are included among these physiognomies, which are closely connected to forensic medicine since they can be used to aid in identifying an individual from a skull found detached from its skeleton. The craniofacial structures have the advantage of being composed largely of hard tissue, which is relatively indestructible. 1 Due to the thickness of the cranial base and its relatively protected anatomical position and the area of skull base tends to withstand both physical insults and inhumation somewhat more successful than many other areas of the cranium. 2 The skull and, particularly, the skull base has been analyzed with varying results and levels of success. The foramen magnum (FM) is the largest opening in the skull base, and it is oval, wider behind with greatest diameter being anteroposterior. It contains the lower end of the medulla oblongata, the vertebral arteries, and spinal accessory nerves. 3 The dimensions of the FM are clinically significant because of the above-mentioned vital structures passing through it. 4 The head width, the circumference of the head, and the FM have been used to determine gender in unidentifiable human residues.
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The present study was conducted with an aim to evaluate the morphology of FM in gender determination, and the objective was to assess the value and accuracy of the measurements of FM with respect to gender.
MATERIALS AND METHODS
A prospective study was undertaken in which study sample consisted of 40 patients including 20 males and 20 females ranging from 20 years to 49 years. (Fig. 1) . The FM circumference (FMC) and the FM area (FMA) were automatically given after tracing the bony margin of the FM on the CT (Fig. 2) . Head width was also measured from the axial sections as a maximum transverse width at the Euryon point. 9 Head circumference was measured clinically by a metric tape at the level of the glabella when the patient was in an upright position. Statistical descriptions were calculated from the measurements, the mean, and standard deviation (SD). Consequently, to determine the ability to classify between the both genders, multivariate discriminant function analysis was used to analyze sex differences using Statistical Package for the Social Sciences software.
RESULTS
A total of 40 individuals were studied (20 females and 20 males with an age range of 20 to 49 years). Relative measurements with the maximum and minimum values, means, and SD for each dimension of the FM in both males and females are presented. Pearson's correlation equation was applied for all FM measurements. All measurements were significantly correlated with each other (p > 0.01). The strongest correlation was between FMC and FMA for males and females (r = 5 0.972 and 0.951 respectively) and between FMSD and FMC (r 5 0.816 and 0.911 for males and females respectively). In males, it was found that the maximum values were 39 and 31 mm, whereas the minimum values were 31 and 26 mm for the sagittal and transverse diameters respectively (Tables 1 to 3 ).
The maximum values obtained for female subjects were 36 and 30 mm, whereas the minimum values were 28 and 24 mm for the sagittal and transverse diameters respectively ( Table 1 ). The SD, TD, and FMA in males were significantly greater than in females (p < 0.001). Statistical comparisons of the correlations of all measured parameters were made. The maximum and minimum areas found in males and females were 1,266 and 710 mm 2 and 1,006 and 677 mm 2 respectively.
The equation provided by the model to calculate D will aid in the prediction process of gender by substituting the values of the specific measurement(s) in the equation and the equation is quoted below. Among the skull measurements included, FMC was the best discriminator, followed by FMA (Table 4) . The value of calculated D greater than reference D indicates male gender, while a value less than the reference value indicates female gender. As a result of this multivariate analysis, 89.7% of FM dimensions of males and 71.8% of FM dimensions of females were sexed correctly (Table 5) .
DISCUSSION
Sex determination is an important enigma in the identification. 10 When the skeleton exists completely, sex can be estimated with proficient accuracy. This estimation rate is 98% in the existence of the pelvis and cranium, 95% with only the pelvis or the pelvis and long bones, and 80 to 90% with only the long bones. 11 However, in explosions, warfare, and other mass cataclysms like aircraft crashes, identification and sex determination are not an easy task. The study of anthropometric characteristics is of fundamental importance when solving problems related to identification. The craniofacial structures have the advantage of being composed largely of hard tissue, which is relatively indestructible. Sex estimation can be accomplished using either morphological or metric methodologies. Statistical methods using metric traits are becoming more popular, with most of the bones having been subjected to linear discriminant classification. Murshed et al 12 studied FM dimensions using spiral CT and recorded the mean value of the FMSD (37.2 mm ± 3.43 mm in males and 34.6 mm ± 3.16 mm in females) and of the FMTD (31.8 mm ± 2.99 mm in males and 29.3 mm ± 2.19 mm in females). These results were higher than those recorded in the present study where FMSD was 34.48 ± 2.4 in males and 31.86 ± 1.87 in females and FMTD was 29.1+1.9 in males and 27.3 mm+2.2 in females. This variation might be due to the different measurement techniques (millimetric sliding caliper) followed in their study. It was obvious that the mean value of FMSD and FMTD in males was significantly higher than in females among all studies of the FM. Catalina et al found that FMA found in male and female skulls were 888.4 mm 2 and 801 mm 2 respectively.
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These results were slightly higher than those of the present study. for gender determination and the accuracy rate was found to be 64.0% in females and 64.5% in males. Compared with the present study, the accuracy rate in females was higher by 1.8%, while the accuracy rate in males was lower than the present study by 12.2%. These values were much higher than those of the current study, which might be because of the difference between the anatomical and radiographic methods. A similar study was conducted by Uthman et al, 16 who showed similar results involving all the parameters, which were used in the present study, and it reveals that all these parameters can gives the relevant and accurate results that are highly beneficial to reach the aim.
CONCLUSION
It can be concluded that the reconstructed CT image can provide valuable measurements for the FM and could be used for sexing. The FM dimensions stabilize after the second decade of life and, thereby, constructed CT images can provide reliable measurement of these dimensions. The significant difference were noticed when FMSD and FMTD were compared. Hence, it is a useful modality to determine gender. 
